Control of gonadotropin secretion in the ovine fetus: the effects of a specific gonadotropin-releasing hormone antagonist on pulsatile luteinizing hormone secretion.
To demonstrate the dependence of fetal pituitary LH secretion endogenous GnRH, we studied the effects of bolus iv administration of a specific GnRH antagonist analog [GnRH-Ant; (N-acetyl-D-p-chloro-Phe1,2,D-Trp3,D-Arg6,D-Ala10)GnRH] on pulsatile LH release in 10 chronically cannulated ovine fetuses of 104-129 days gestation (term, 147 days). Vehicle alone was given to 13 control fetuses of 107-125 days gestation. Blood samples for LH determination by RIA (NIH LH S16 standard) were taken after injection of either GnRH-Ant (175-300 micrograms dissolved in 1 ml 5% dextrose in water) or vehicle alone for 1.75-5 h. The efficacy of GnRH receptor blockade was then assessed by a bolus iv challenge with 50 micrograms synthetic GnRH. The mean (+/- SEM) observation period per animal was similar for the two groups (3.8 +/- 0.2 h for GnRH-Ant; 3.6 +/- 0.2 h for controls). The frequency of spontaneous pulsatile LH secretion was significantly decreased in the fetuses given GhRH-Ant (2 pulses over 38 h total observation vs. 13 pulses over 47.3 h in control fetuses; P = 0.006). The average interpulse interval was 19.0 h in the GnRH-Ant group compared to 3.6 h in controls. Although the mean pulse amplitude was lower in the GnRH-Ant group (2.8 +/- 1.2 vs. 7.6 +/- 1.1 ng/ml for controls), this difference was not statistically significant (P = 0.065, by one-tailed t test). The mean peak serum LH concentration in response to the GnRH challenge was significantly blunted in the GnRH-Ant group (4.6 +/- 0.8 vs. 20.6 +/- 1.8 ng/ml for controls; P less than 0.001). These results indicate that GnRH-Ant administration causes a virtual cessation of pulsatile LH discharge. As this GnRH-Ant blocks GnRH action at the receptor level, these data demonstrate that pulsatile LH secretion in the ovine fetus is dependent on endogenous GnRH release as early as 104 days gestation.